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ABSTRACT

Purpose: There has been an increase in the adoption of telemedicine during the COVID-19
pandemic. This review used systematic search and review criteria to assess the literature on
patient and physician perspectives toward telemedicine for vision care during the pandemic.
Methods: We conducted a comprehensive search on PubMed, Embase, and Scopus using
relevant MeSH terms to identify peer-reviewed studies examining telemedicine use in eye care
during the pandemic. The search strategy encompassed three key concepts: COVID-19 or
pandemic, telehealth or telemedicine, and eye care. Further screening of references and similar
articles was conducted to identify additional relevant studies.

Results: We identified 24 relevant studies published between 2020 and 2022. Of these, 15
focused on patients' perspectives, while 12 explored physicians' perspectives. Predominantly
cross-sectional in design, these studies were mainly conducted during the initial wave of the
pandemic (March 2020 to June 2020), primarily in urban locations and hospital settings. Patients
were satisfied with telemedicine and considered it equally effective to in-person visits. Patients
believed telemedicine was convenient, improved eye care access, and a beneficial triage tool.
Physicians acknowledged telemedicine's convenience for follow-up assessment and its ability to
expand the capacity for emergency cases. However, both patients and physicians voiced
concerns about the absence of ancillary examination and technological challenges.
Conclusion: Our review highlights the positive impact of telemedicine in eye care during the
pandemic. Nonetheless, most studies were limited in sample size. They did not delve into
potential disparities based on race/ethnicity, socioeconomic status, and geographic location,

factors that could influence patient attitudes toward telemedicine. Further research is warranted
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to validate the findings from our selected studies and explore factors that influence the

implementation of telemedicine, particularly across various eye care subspecialties.

Keywords: telemedicine, ophthalmology, COVID-19 pandemic, patient satisfaction, physician

satisfaction
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INTRODUCTION

Before the onset of the COVID-19 pandemic, telemedicine had been underutilized due to
challenges with limited access,' low reimbursement,! interstate licensing,! privacy issues,!>?
workflow integration,? and concerns regarding efficacy.? However, it has been recognized that
telemedicine can improve access to healthcare, lower costs, reduce travel and wait times,
facilitate evaluations of patients with limited mobility or communicable diseases, and provide
quality care comparable to in-person visits.* Additionally, telemedicine is considered an effective
triage tool to initiate care and determine the need for in-person visits.>-

As a direct response to the COVID-19 pandemic, telemedicine emerged as the primary,
and often the only, method of delivering care, especially early on.? Ophthalmology experienced
the most significant decline in in-person patient visits across different medical specialties.’
Telemedicine use surged among ophthalmologists during the pandemic, with reports from the
Philippines'® showing an increase from 53% to 90% and nationwide surveys in the U.S.!!
revealing a 3.4% to 77.4% increase. Despite this surge, ophthalmology still exhibited relatively
lower elective use of telemedicine compared to other specialties of medicine.!?

After the pandemic, many studies have reported data regarding perspectives toward
telemedicine utilization. However, these data need to be systematically evaluated and
synthesized to improve the implementation of telemedicine in the future. In this review, we used
systematic methods to compile a list of existing literature on patient and physician perspectives
(e.g., satisfaction, future use) toward telemedicine in eye care during the pandemic. We also
evaluated variations in perspectives by factors such as demographics and care settings, which
have been shown to influence personal satisfaction toward telemedicine.!® Finally, we identified

issues with existing literature and critical knowledge gaps. Our goal is to better understand the
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benefits of and barriers to telemedicine use in eye care and highlight factors that hinder adequate
and efficient eye care delivery. Given the lack of consensus on instruments measuring attitudes
and the diverse definitions used across studies, we conducted a narrative analysis to synthesize

the data comprehensively and provide a nuanced understanding of the landscape.

METHODS
The methods and findings of this review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines (PRISMA) as shown in Fig 1 and S1 Figure.

The study complied with research ethics regulations at the University of Southern California.

Fig 1. PRISMA Flow Diagram

Search Strategy

We searched PubMed, Embase, and Scopus databases until December 2022 to identify
peer-reviewed studies that evaluated telemedicine use in eye care during the COVID-19
pandemic, using different combinations of keywords and controlled vocabulary (e.g., MeSH
terms). The search terms were a combination of 3 concepts: 1) COVID-19 or pandemic
(Keywords: COVID-19, COVID, pandemic) 2) telehealth or telemedicine (keywords: telehealth,
telemedicine, teleophthalmology, tele-optometry, virtual health, video visit), and 3) eye care
(keywords: ophthalmology, optometry, eye care, vision testing). The detailed search strategy is
provided in S2 Appendix. We also searched: 1) the reference lists of all the articles identified, 2)
other articles that cited the identified articles, and 3) similar articles indicated by Google Scholar

to identify additional studies that may be included in our review. The search strategy was
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conducted separately by C.P.H. and J.T. Discrepancies between C.P.H. and J.T. were discussed
and adjudicated by X.J.

The terms telehealth, telemedicine, and teleophthalmology were used interchangeably
across the selected studies. The various communication modalities used in studies included
telephone, video visits, e-mail, direct text, and social media messaging. For this review, we used
the term telemedicine to encompass the different types of virtual platforms mentioned in the
chosen articles. We also retained the language used in those respective studies when referring to

specific study findings.

Eligibility/Exclusion Criteria

We considered only original research articles that had been published in peer-reviewed
journals. There were no restrictions on geographic locations or age groups. We included all
publications examining direct, synchronous communication modalities between patients and
physicians, but excluded ones that only mentioned health monitoring via apps and wearable
smart devices. We excluded any article whose primary focus was not telemedicine, including
articles related to modeling studies and studies that did not provide immediate and direct benefits
for healthcare workers (including medical students and healthcare managers) or patients.
Additional studies were excluded if published before March 2020, describing medical specialties
other than ophthalmology and/or optometry, unavailable in English, not observing either patient
or physician perspectives, and small in sample size (less than 5).

Data were systematically extracted from the identified studies. Information extracted
from each study included study design, study site (geographic location and practice type), the

study population's size and characteristics, and telemedicine modality. Our review also focuses
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on the factors influencing perceptions toward telemedicine and its future use, including age,
communication modality preference, differences among subspecialties, practice types,

race/ethnicity, and income.

Outcome Assessment

Patient and physician attitudes toward telemedicine were assessed using satisfaction or
other equivalent attitude measures. Patient satisfaction was measured differently across the
selected studies. Since the selected studies were heterogeneous in their outcome measurement
(e.g., different definitions of satisfaction, 4 vs. 5-point Likert scale for satisfaction), we did not
carry out meta-analyses of satisfaction or future use.

Our primary outcomes of interest were patient/physician satisfaction with telemedicine
care, defined as responding positively to the original study's specific definition, and future
telemedicine use, defined as patients and physicians that explicitly stated they would use
telemedicine post-pandemic. To quantify satisfaction, we cited percentages of
patients/physicians who responded positively to the original study's specific definition. Similarly,
the proportion of participants who explicitly stated they would use telemedicine even after the
pandemic resolves was used to measure future use. We also estimated 95% confidence intervals

for the proportions of satisfaction and future use based on each study's reported sample size.

Assessment of Study Quality
We assessed the risk of bias in the included studies with a version of the National Heart,
Lung, and Blood Institute (NHLBL) Quality Assessment Tool for Observational Cohort and

Cross-Sectional Studies [https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-
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tools],'* modified to better tailor the analysis to our studies. Questions excluded in risk of bias
assessment include those relating to the timing or levels of exposure, blinding of outcome
assessors, and confounding variables. The modified version utilized in this study can be found in

S3 Figure.

RESULTS

A total of 24 articles (Table 1) were included in our analysis. These studies examined
either patients' or physicians' attitudes on the implementation of telemedicine in eye care with the
emergence of the COVID-19 pandemic: 12 (50%) from patients' perspective only, 9 (38%) from
physicians' perspective only, and 3 (12%) analyzing both. 12 (50%) of the studies were
conducted in the U.S. and 5 (21%) in the U.K. Most studies were conducted during the initial
wave of the pandemic from March 2020 to June 2020 (67%, Fig 2), in urban locations (50%),
and with a cross-sectional study design (88%). Studies were carried out in comprehensive care
centers/hospitals (n=14, 58%), private practices (n=5, 21%) or a combination of settings (n=5,

21%).
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Table 1: Key Features of Studies Included in This Review
Study Participants Geographic Location Practice Type Study Design Modality Used Preferred
(urban or rural) Modality
Mosenia et al., 2023 123 patients San Francisco, USA (urban) | Tertiary Academic | Retrospective, cross- Video, phone, N/A
(unknown) Medical Center sectional hybrid
(asynchronous +
synchronous)
Kalra et al., 2021 56 patients (adult) | Pennsylvania, USA (urban) | Tertiary Academic Retrospective, pre- Telephone and Virtual
Medical Center and post-COVID virtual (video &
analysis eConsult)
Gerbutavicius et al., 29 patients (adult) Germany (N/A) Ophthalmology Cross-sectional Video Consultation N/A
2020 Practice
Kalra et al., 2020 92 patients (adult) | Pennsylvania, USA (urban) | University Hospital | Retrospective, cross- Video N/A
sectional
Staffieri et al., 2021 89 patients Australia (N/A) Private Pediatric Cross-sectional “Telehealth” N/A
(pediatric) Ophthalmology
Practice
Golash et al., 2021 120 patients (adult) | Maidstone District of Kent, General Hospital Cross-sectional Telephone & video Video
(80 phone, 40 England (rural)
video)
Newman-Casey et al., 1,720 patients Michigan, USA (urban) Tertiary, Cross-sectional Telephone & video Video
2021 (adult) Multispecialty Care
Practice
Roan et al, 2021 211 patients Ohio, USA (urban) Comprehensive Retrospective, Video- N/A
(virtual) Care Center observational conferencing,
phone-call, in-
307 patients (in- person
person)
Iselin et al., 2022 69 patients (adult) Dublin, Ireland (urban) Tertiary, single Prospective, cross- Telephone, video, N/A
center sectional email
Hakim et al., 2021 51 patients (adult) Cheshire, UK (rural) General Hospital Cross-sectional Telephone & video N/A
Chen et al., 2022 252 patients (adult) New York, USA (urban) Tertiary Care Retrospective, single- | Synchronous video N/A
Center center, cross-sectional visits
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Patel et al., 2022 103 patients (adult) [linois, USA (rural) Multi-provider, Cross-sectional "Telemedicine" 68.7%
Retina-only preferred
Practice in-person
Assayag et al., 2020 70 physicians Multiple countries; majority | Hospitals, Private Cross-sectional "Telemedicine" N/A
USA, Israel, India (N/A) and Community
Clinics
Capitena Young et al., 117 physicians Nationwide, USA (N/A) Academic Center, Cross-sectional Telephone, video, | Telephone
2021 Private Practice, email
Group Practice,
Hospital - multi-
type
De Lott et al., 2021 88 physicians (73 Michigan, USA (urban) Tertiary Referral Cross-sectional Telephone, N/A
ophthalmologists, Center interprofessional
15 optometrists) consultations,
video
Nagra et al., 2021 1,250 physicians England, Scotland, Wales, Primary Care Cross-sectional Telephone only, N/A
(optometrists) Northern Ireland (N/A) Optometry telephone/video
Practices
Azarcon et al., 2021 327 physicians Philippines (N/A) Private Practice Prospective, Email, telephone, Social
descriptive short message Media
service, social Messaging
media messaging,
video
Cohen et al., 2022 361 physicians Nationwide, USA (N/A) Retina Only Private Cross-sectional Direct audio phone N/A
Practice, call, video, direct
Multispeciality, text messaging
Solo, University
based
Kang et al., 2021 45 physicians England, Ireland, Scotland | Teaching Hospitals, Cross-sectional Telephone, video, Video
(N/A) District General asynchronous
Hospitals, Tertiary methods
Ophthalmic Centre,
Private Practice
Lelli et al., 2022 192 physicians Multiple countries, majority Self-employed, Cross-sectional Real-time video N/A

USA (N/A)

University, Private

visit, audio
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Practice, Hospital, only/telephone
Other visit, store-and-
forward
imaging/video,
technician-based
in-person
Al Owaifeer et al., 71 physicians Saudi Arabia (urban) Tertiary Eye Care Descriptive, cross- Telephone, video, N/A
2022 Center sectional email
Amtz et al., 2020 91 patients (adults) Chile (urban) Private Healthcare Cross-sectional Video N/A
Network
12 physicians
Conway et al., 2021 159 patients New York, USA (urban) Academic Tertiary Multi-center, cross- Video N/A
(adults) Care Centers sectional
157 physicians
Summers et al., 2022 143 patients Oregon, USA (urban) Academic Medical | Retrospective, cross- In-office, N/A
(general) Center/Tertiary sectional synchronous

34 physicians

Referral Center

audiovisual, audio
only, imaging only,
support staff only
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Fig 2. Timeline Illustrating the Chronological Order of the Included Studies During the

COVID-19 Pandemic

The selected studies included patients and physicians from different subspecialties of eye
care, including comprehensive, oculoplastic, neuro-ophthalmology, cornea, glaucoma, pediatrics,
and retina. There were disproportionately more studies (17%) focusing solely on telemedicine
among the oculoplastic subspecialty than other subspecialties.!3-!® Utilization of telemedicine in
eye care seemed to differ by subspecialties; however, findings were not consistent across the
studies. For example, a retrospective study'® reported telemedicine being utilized the most by
patients in general ophthalmology, cornea/cataract, and retina. Another study?’ conducting
synchronous video visits during the pandemic found the volume of telemedicine visits for
patients was highest among oculoplastic surgery (42.9% of all visits), followed by neuro-
ophthalmology (17.0%) and cornea (14.2%).

Most of the chosen studies mainly describe the patient-physician encounter without
presenting possible interventions. A few studies®!%192122 did report that a common reason for a
telemedicine visit was for medication prescriptions. Two studies!'”->3 also mentioned that some of
their virtual visits consisted of follow up evaluations to treatments such as intravitreal injections
but did not specify where or how these treatments were done.

Our review was organized into four parts: 1) patients' perspective; 2) physicians'
perspective; 3) common factors that influenced both patients' and physicians' perspectives; and

4) evaluation of the quality of the selected studies.
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Patient Perspective

Patient Satisfaction

Common indicators of patient satisfaction and preference for telemedicine include
recurrent virtual visits,? seamless use of technology,®2%-23-24 pleased with the service provided
during the visit,5-82324 instructions provided prior to the visit were clear and easy to
understand®!>2% and not feeling rushed and that concerns were listened to.!>!5 Lastly, if
participants found the visit convenient, timesaving,3-3:132024 helpful,'2! and safe’-!>192! also
implied being content with the care delivery.

Fig 3 presents the patient perspective studies with a direct measure of the proportion of
patients who were satisfied. Four studies>*22426 reported other quantifications of attitude and,
therefore, were not included in Fig 3. Most studies in Fig 3 reported an overall patient
satisfaction of 65% or greater. Among the 4 studies not included in Fig 3, Patel et al.?¢ found a
generally neutral attitude toward telemedicine among patients with retinal disease, with 18.4%
reporting positive attitudes. The definition of positive attitudes as having >4 on a 5-point Likert
scale for all 14 questions in six domains likely accounts for the low level of positivity.?® On the
other hand, Summers et al.>* found that patients who participated in telemedicine visits were
more likely to recommend the institution or physician that conducted the visit than those who
had in-office visits (recommended institution: 81.4 vs. 79.6; recommended provider: 92.3 vs.
86.4, respectively). Unfortunately, no statistical testing of these differences was reported. Kalra
et al.> found that patients rated their overall experience with video visits as favorable compared
to their regular consult visits. Roan et al.??> found comparable patient satisfaction scores for

virtual and in-person visits.
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Fig 3. Forest Plot of Patient- and Physician- Satisfaction of Telemedicine in Included
Studies

Note: bars indicate the 95% confidence interval, and the size of the box corresponds to the
relative size of the study sample

*= This study’s sample size is n=12 with a satisfaction event of n=12/12

Patient Benefits

Respondents noted that telemedicine was convenient>-31320 and timesaving in terms of
travel, parking, gas expenses, and arranging time off work and childcare (Fig 4).>%152427 In one
study,?’ participants noted that the average waiting time decreased from 43 minutes for an in-
person visit to 4 minutes with the virtual clinic. Telemedicine was also convenient for patients
dependent on others, which accounts for 34% of the patient population in one study.'>
Nevertheless, Kalra et al.'® revealed that the role of "teleophthalmology" was restricted to triage,

early management, counseling, and follow-up with stable patients.

Fig 4. Summary of Patient’s and Physician’s Views of the Benefits and Concerns of

Telemedicine for Eye Care

As a beneficial triage tool, Chen et al.?° found that 65% of patients had their issues
addressed over the virtual visits. Newman-Casey et al.” found that only 6.8% of virtual visits
resulted in an in-person visit within 2 weeks. These findings support telemedicine as an effective

triaging system for eye care.
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Patient Concerns

Common concerns prevalent across studies (Fig 4) include worries over lack of ancillary
examination,%-%12- 23 technological challenges (e.g., internet connectivity, lighting, suitable space,
phone positioning, and unsuccessful video links),%!5-23-25 and unclear login instructions.®!> Some
patients preferred using a platform they had already gotten accustomed to (such as Zoom) rather
than using one integrated into their electronic medical record.?-> Patients in another study 7 also
expressed concerns about difficulties establishing rapport with their physician during a virtual

Visit.

Willingness to Use Telemedicine in the Future

More than half of the participants favored telemedicine use in the future (Fig 5).5-6:21:26:27
Patients reported that in the absence of a video visit option, they would have delayed seeking
care during the pandemic.>® Likewise, Staffieri et al.® reported that 71.9% of parents of pediatric
patients would consider telemedicine visits for their kids in the future. Patel et al.,>® which
reported that most patients with retinal disease had a neutral attitude toward telemedicine, also
found that among patients with prior telemedicine experience, 66.7% of patients would use
telemedicine in the future. These findings suggest that patients were satisfied enough with eye
care delivery through telemedicine and would consider it over in-person visits despite their

challenges with telemedicine during the pandemic.

Fig 5. Forest Plot of Patient’s and Physician’s View On Future Use of Telemedicine in

Included Studies
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Note: bars indicate the 95% confidence interval, and the size of the box corresponds to the

relative size of the study sample

Physician Perspectives

Physician Satisfaction

Parallel with the patient studies, the physician perspective studies used distinct
measurements to gauge attitudes toward telemedicine, including satisfaction,!¢-17.21,28
confidence!%?° or comfort®® level in utilizing telemedicine, ease of implementation,!! ability to
gather information for an accurate diagnosis,? and effectiveness.!82* The chosen physician
perspective studies include responses from eye care providers in different subspecialties, ranging
from general ophthalmologists/optometrists to retina, cornea, and glaucoma specialists.

Fig 3 presents the four studies that measured physicians' satisfaction levels directly. The
reported satisfaction ranged from 48% to 100%. The eight-physician perspective
studies!0-11,18,24,25.29-31 not included in Fig 3 evaluated attitudes toward telemedicine,>* its overall
usefulness!0:11:182531 a5 well as the confidence?® and comfort’? levels in using telemedicine,
instead of overall satisfaction. De Lott et al.? measured confidence levels and found that 66.2%
of ophthalmologists and 71.4% of optometrists felt "somewhat confident" in using telemedicine.
Nagra et al.>* evaluated only optometrists' comfort level and reported that 83% were
"very/moderately" comfortable performing remote consultations. Three studies'®!!->> explored
whether telemedicine allowed physicians to gather enough information for an accurate diagnosis.
Conway et al.?> surveyed neuro-ophthalmologists, and 87% of them stated that the examinations
they performed provided enough information for medical decision-making. Azarcon et al.!”

surveyed ophthalmologists in the Philippines and found they were confident with diagnosing
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gross eye conditions but less confident in diagnosing posterior pole conditions and orbital
fractures through telemedicine. After a nationwide survey of eye care providers, Capitena Young
et al.!! found that 40% of physicians thought the implementation of telemedicine was "somewhat
difficult"/ "very difficult," and 87.5% felt the main reason for the difficulty was related to
improper examinations and testing.!! Although none of the responding physicians felt that
telemedicine was "very reliable," 50% agreed that virtual evaluations such as those of visual
acuity were "somewhat reliable."!!

We noted that clinicians had different perspectives on telemedicine depending on the
subspecialty. Assayag et al.!® surveyed 70 oculoplastic surgeons from 8 countries, and 67.1% of
surgeons considered telemedicine an effective tool. On the other hand, Cohen et al.,*! which
surveyed vitreoretinal specialists, reported that 62.3% of specialists did not think the current
form of telemedicine was acceptable for conducting examinations in their specialty. Summers et
al.?* surveyed providers in an academic pediatric ophthalmology practice and found that
providers had more positive attitudes toward telemedicine than staff. Regardless, most
responding physicians disagreed with the statement, "I prefer having telehealth visits over clinic
visits," indicating that this group of physicians does not view telemedicine as a valid substitute

for traditional eye care delivery.?*

Physician Benefits

In general, physicians, both ophthalmologists and optometrists, supported telemedicine
use. Similar to patients, physicians also acknowledged (Fig 4) that telemedicine is a convenient
tool for assessing follow-up patients,'%!7-2 for triaging,'6-?! for continuity of care,?* and is helpful

in expanding the capacity to see emergency cases in person.>’ Moreover, it was noted that
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physicians with more experience practicing telemedicine had higher overall satisfaction scores?®
and felt more confident?® carrying out eye care services through telemedicine, which in turn

resulted in higher utilization rates.

Physician Concerns

Physicians had some concerns regarding telemedicine (Fig 4), some overlapping with
those expressed by patients. The primary concern was the lack of testing and imaging abilities
during a remote consultation,!%-11,16.25.28.30.31 which could lead to misdiagnoses.?83! As a
consequence, some eye care providers found telemedicine unreliable.!!23:3031 This was especially
true for vitreoretinal specialists, among whom 62.3% indicated that the current form of
telemedicine was not acceptable for the issues commonly seen in their specialty.?! Still, most
physicians believed telemedicine visits could be a safe replacement for standard in-person visits
if remote fundus imaging were available.3! Comparably, Conway et al.?> suggested that
telemedicine is limited to and mainly beneficial for external examinations and conditions that
can be evaluated based on history and for patients who have had previous ancillary testing.

Physicians also reported encountering technological issues, such as lacking access to
technology for telemedicine visits or not feeling comfortable using the technology.!0:16:17.25.28 T
addition, many physicians thought that the care they delivered through telemedicine depended on
a patient's level of preparation? and experience with technology.?® Other challenges reported by
responding physicians include anxieties regarding telemedicine training,’? ambiguous guidelines
provided by external regulatory bodies resulting in different interpretations by eye care
providers,3? low reimbursement rates,!”>! and potential liability issues.?! One study!’” even found

that 56% of their responding physicians thought telemedicine is not considered timesaving, the
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opposite of many other selected studies. Physicians also noted difficulties in implementing
telemedicine visits. Capitena Young et al.!! reported opposition to telemedicine from patients,
especially older patients, staff members having difficulty incorporating telemedicine into their
practice, difficulty determining which patient was better suited for a telemedicine visit, and

trouble gaining consent from patients before the virtual visit.

Willingness to Use Telemedicine in the Future

8 studies surveyed physicians' views on future use.!%-11,16-18.21.29.31 Qyerall, more than 50%
of physicians expressed a desire to use telemedicine in the future (Fig 5). De Lott et al.?® reported
that 62.1% of physicians felt that telemedicine use was underutilized in eye care, and 59.8%
would continue using telemedicine. Similar to the patients' perspective, a study found that
physicians were more likely to implement telemedicine in the future if they had previously used
it.3! Conversely, Cohen et al.3! found that only 15.2% of vitreoretinal specialists were prepared to
use telemedicine in the future, due to concerns over inaccurate diagnoses and the technology
required to conduct a telemedicine visit. Azarcon et al.! found that although many eye care
providers in the Philippines would continue to use telemedicine in the future, the number would
be less than the providers using it during the pandemic. Similarly, Capitena Young et al.!!
reported that although half of the clinicians in their study would use virtual health "routinely" or
"sometimes," a few respondents would only utilize telemedicine for a small portion of their
visits. No provider felt most of their visits would be through telemedicine after the pandemic.!!
In addition, even though most oculoplastic surgeons felt that telemedicine would be a beneficial
tool in their practice even after the pandemic,!®'® none preferred to use telemedicine alone as

their primary form of eye care delivery.!6
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Factors Affecting Patients' and/or Physicians' Use and View of Telemedicine in Eye Care

We identified 5 main themes influencing patients' or physicians' views regarding the shift
toward telemedicine during the pandemic: age, communication modality preference, eye care

subspecialties, practice type, and sociodemographics.

Differences by patients' and physicians' age

A gap exists between younger and older patients/physicians regarding the utilization and
views toward telemedicine in eye care;however, the reasons for these differences have not been
explored in the selected studies.A random sample of patients from the University of Michigan
Kellogg Eye Center’ revealed that during the pandemic, patients seen in person were
significantly older (mean + standard deviation of age: 66.8 +17.3 years) than patients using
telephone visits (62.6 £17.8) or video call visits (59.8+15.0 years). Patel et al.?® noted that among
patients with retinal diseases, younger age (i.e., <75 years old) was the most important factor
associated with a greater preference for telemedicine. While 41.4% of patients younger than 75
years preferred telemedicine over in-person visits, the corresponding figure was only 12.1%
among older patients.?® Similarly, while 62.5% of oculoplastic patients over the age of 65
requested in-person visits, the corresponding figure was only 18.8% among 25-64-year-old
oculoplastic patients.!>

A similar trend was seen among physicians, with older physicians less likely to use
telemedicine than younger physicians. This pattern was consistent across all physician
perspective studies. Specifically, younger physicians were more likely to be satisfied!%?8 and
comfortable3? with telemedicine use, view telemedicine as an effective tool,'® and be more

willing to use it post-pandemic.!%-16.18,31
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Communication Modality Preference for Telemedicine

Many care centers in the selected studies offered different telemedicine modalities, with
telephone and video visits being the most common. In general, patients and physicians preferred
and scored higher on satisfaction for video consultations over telephone consultations when
offered both or all modes of care delivery.”-!:15-17.19 On the other hand, a survey of
ophthalmologists in the Philippines'? found that although the use of most types of
communication increased during the pandemic, more than 60% of ophthalmology practices
utilized telephone and/or short messaging service (SMS) and social media messaging in addition
to virtual consultations. Moreover, a multi-country study of oculoplastic surgeons found that
physicians in the U.S. were less likely to use asynchronous forms of telemedicine and more
likely to engage in telephone visits than physicians in other countries.!” However, in a study of
monitoring patients with keratoconus through telemedicine,?’ patients were satisfied with their
virtual care appointment regardless of the modality.

Although not commonly used during the pandemic, a hybrid model was implemented in
411122224 oyt of the 24 selected studies (17%). A hybrid care model includes in-person and
virtual visits for individuals needing intraocular pressure measurements, retinal photography,
etc.'222 In one study,'? technicians performed necessary testing at the main ophthalmology
facilities, and 6 weeks later, a virtual visit was made so that the patient could discuss the results
with a physician through either a phone or video visit.!? Similarly, at (OHSU) Casey Eye
Institute, adult strabismus patients underwent a hybrid visit with an orthoptist performing
sensorimotor examinations in person before a virtual visit was scheduled.?*

Comparison Among Subspecialties of Eye Care


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 22

Some studies®7-2%2° did not observe a significant difference between satisfaction scores
across subspecialties. Physicians in some subspecialties were more satisfied with telemedicine
than others. Al Owaifeer et al.?® found that satisfaction scores for the retina subspecialty were
significantly higher than those for other subspecialties mentioned in their study, including

general and pediatric ophthalmology, cornea, and glaucoma.

Differences Among Practice Types

Some studies'®!7-18 found that physicians' views toward telemedicine differed across
different practice types. A study in the Philippines'? found that ophthalmologists who work in
the government setting or private practices were more likely to use teleophthalmology compared
to physicians who were self-employed (93.64%, 96.67%, vs. 85.03%, respectively, P=0.027).
Another study!” found that oculoplastic surgeons working in university-affiliated care centers
were more likely to use telemedicine (90%) than self-employed (70%, P<0.01) surgeons. A
survey of 70 oculoplastic surgeons also found that 74.3% of those employed by hospitals
considered telemedicine an effective tool, while only 56.3% of those working in private practices
felt the same way.?® However, this difference between practice types was not statistically
significant (p=0.12), possibly due to the small sample size (N total=70).2° Conversely, Cohen et
al.,’!, surveyed vitreoretinal specialists and did not find that the practice type was a significant

indicator of telemedicine use during the pandemic.

Differences by Race/Ethnicity and Income Level of Patients
Most studies did not explore how sociodemographic factors (such as race/ethnicity and

socioeconomic status) impact satisfaction with telemedicine use among patients. Two studies’-!2
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compared telemedicine use between different racial/ethnic groups. With 97.7% of respondents
being non-Hispanic compared to 2.3% being Hispanic, the study found significantly more White
patients had in-person visits than minority patients, at 87.3% and 12.6%, respectively
(P=0.002).” Mosenia et al. reported that telemedicine with asynchronous testing was mostly
utilized by White (46.8%) and Asian (29.4%) patients; but data on whether patients were
satisfied with their telemedicine visit was not assessed.!? Regarding income level, the study of
ophthalmologists practicing in the Philippines found no statistically significant difference in

virtual care usage between low-income patients compared to middle and high-income patients.!°

Study Quality Assessment

We evaluated 7 aspects of study quality across the selected studies (Fig 6 & S3 Figure).
Two common quality issues were low participation rate (Fig 6a) and lack of sample size
justification (Fig 6b). 17 studies had a participation rate of less than 50%, and 21 studies did not
provide a sample size justification. A low response rate in survey participation could introduce
response bias because individuals who were more satisfied with telemedicine may be more likely
to participate. Therefore, results from surveys with low responses may be biased towards higher
satisfaction or more positive responses. Based on the number of negative qualities on the risk
assessment, studies were then classified into a rating of good (1 or no quality concern), fair (2
quality concerns), or poor (3 or more quality concerns) quality. Overall, 11, 9, and 4 studies were
deemed good, fair, and poor, respectively. Compared to the other studies, the 4 studies with poor
quality did not clearly define satisfaction or future use or did not select and recruit all

participants from the same or similar populations.
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Fig 6. Evaluation of Study Quality — Top Two Study Quality Issues Identified in the

Included Studies

DISCUSSION

Our review identified 24 studies that provided evidence for telemedicine being acceptable
for patients and physicians in eye care during the COVID-19 pandemic. Strengths of these
studies include a comprehensive list of eye care subspecialties, comparisons between different
communication modalities, representation of various practice types, and a geographically diverse
sample. However, it’s important to acknowledge that the identified studies have significant
limitations, including low participation rates, inadequate representation of marginalized
populations, failure to evaluate the impact of sociodemographic factors, and the use of disparate
instruments to measure satisfaction. Despite these limitations, the insights garnered from our
review provide a foundation for further refining the implementation of telemedicine within eye
care.

Overall, our findings indicate that telemedicine was well received by both patients and
physicians in eye care. This aligns with existing literature on other medical specialties such as
orthopedics, dermatology, and mental health, which also found that their patients and physicians
were satisfied with the remote care provided during the pandemic and preferred video over
audio-only visits,32-38 similar to patients and physicians in eye care. In particular, both patients
and physicians feel telemedicine is helpful as a supplement to traditional in-person visits rather
than a complete replacement, acknowledging telemedicine’s strengths in enhancing accessibility
and convenience. Although the selected studies demonstrate that telemedicine is emerging as a

beneficial platform, there remains ongoing debate regarding its future role.
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Eye care providers predominantly used telemedicine for urgent examinations, triaging,
adnexal disease, and postoperative care. This is consistent with the fact that eye care relies
heavily on specialized imaging and testing that needs to be done in person. Consistently, our
findings reveal that telemedicine use did vary by eye care subspecialty with varying levels of
reliance on in-person exams. For example, oculoplastic specialists were more inclined to engage
in telemedicine visits, particularly video consultations, since follow-up examinations in this
subspeciality typically focus on external assessments. Consequently, our selected studies had
disproportionately more data from oculoplastic encounters. On the other hand, vitreoretinal
specialists, who have major concerns about the absence of virtual testing, reported a lower
likelihood of telemedicine use in the future. There were mixed findings regarding telemedicine
use in cornea and retinal services compared to other subspecialties. While some studies>-7-19-20
found that telemedicine was used more often in these two specialties, others had opposite
findings or entirely omitted the cornea and retina specialties in their data. These findings
underscore the importance of tailoring telemedicine to the unique demand of different eye care
specialties.

One way to overcome the lack of testing is by incorporating asynchronous testing. In
contrast to synchronous telemedicine, real-time interaction between the patient and physician
through video or telephone, asynchronous telemedicine involves transferring clinical information
that the physician will view and report back to the patient with a diagnosis.! In eye care, the
asynchronous approach has been utilized to treat and monitor diseases such as diabetic
retinopathy. Asynchronous testing was used to augment teleophthalmology visits at

ophthalmology clinics of the University of California, San Francisco, mostly for glaucoma,
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optometry, and cornea encounters.'? They found that incorporating asynchronous testing data
changed clinical management among 25% of their patients.

More than half of the studies included in this review were conducted during the initial
wave of the pandemic from March 2020 to June 2020. Notably, studies conducted in the third
wave (Lelli et al., Chen et al., Al Owaifeer et al.)!72028 showed relatively lower satisfaction than
earlier studies. This trend is consistent with the observation from Hakim et al.® that patient
satisfaction scores decreased with subsequent virtual visits. The initial wave prompted the
implementation of stringent stay-at-home orders, social distancing, and masking guidelines, all
aimed at reducing the spread of COVID-19. During this time, telemedicine emerged as a life-
saving tool that minimized patient-physician interactions while still providing necessary care.?®
However, throughout the latter half of 2020 and into 2021, as the fear of the coronavirus waned
and vaccines became available in the third wave of the pandemic, patients and physicians were
more inclined to "return to normal." This finding corresponds with studies reporting decreased
telemedicine use in their practice during the third wave.44! Moss et al.*! observed that the
proportion of neuro-ophthalmologists using video visits reduced from 67% during the initial
wave of the pandemic to 50.8% one year into the pandemic. These findings suggest a dynamic
evolution in patient and physician perspectives regarding telemedicine and its utilization over
time. It also emphasizes the importance of the ongoing assessment of telemedicine use with
changing needs and preferences for eye care.

Telemedicine holds great potential in making eye care services accessible. However, the
mere availability of telemedicine within a care setting is insufficient. It is equally important to
address the challenges that hinder the effective utilization of telemedicine, particularly for

marginalized populations, such as minority Americans, people living below the poverty line,
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rural residents, and the elderly. Failure to address these challenges not only limits telemedicine’s
benefits, but also risks exacerbating existing disparities in eye care access and outcomes. In the
U.S., many racial/ethnic minority groups are more likely to experience lower levels of digital and
health literacy due to reasons such as acculturation and language proficiency.>*?> Data from the
COVID-19 Research Database Consortium, which contains electronic medical records from all
regions of the U.S., revealed that Hispanics were 41% less likely to engage in telehealth visits
than non-Hispanic whites.** Furthermore, even among minority populations who use
telemedicine, many may be constrained to participate in telephone visits only rather than video
visits due to their lack of suitable broadband and technology.’**46 Moreover, studies*’*® have
found that households with lower incomes had lower telehealth usage, often attributable to
barriers such as lack of broadband access.”*?46 Access issues also exist for the elderly, a
population that were found to be unready for video visits due to inexperience with using
technology. Furthermore, older patients experience difficulties with hearing, communication, and
dementia.* Possible access accommodations include adding closed captioning or incorporating
home visits for geriatric patients.*® Nonetheless, these disparities underscore the urgent need for
future studies to address the potential disparities in access to telemedicine in eye care.

COVID-19 served as the tipping point for the adoption and awareness of telemedicine, as
federal and state agencies as well as insurers adopted regulatory changes such as the lifting of
telehealth restrictions and the issuing of telehealth waivers.> The Kaiser Family Foundation
found that temporary waivers issued in 49 states allowed out-of-state physicians to provide care
for patients in a different state than where they were licensed to practice.’® Although these
changes brought forth coverage and reimbursement benefits for patients, challenges still

persisted in this area for physicians. Fortunately, the Telehealth Extension and Evaluation Act of
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2022 allows for Medicare covered telehealth services to be active for up to two years after the
public health emergency ends.’! This flexibility includes prescribing medications remotely,
covering certain tests and equipment, and allowing rural health clinics and federally qualified
health centers to serve patients regardless of location.’! To ensure the successful implementation
of telemedicine in eye care in the long term, coverage needs to be extended in the future to allow
for the continued reimbursement of eye care providers.

Many selected studies were conducted outside of the U.S., where the main form of health
coverage is universal health care, typically through single-payer systems. A study conducted
among oculoplastic surgeons from different countries reported that international physicians used
telemedicine more often than physicians in the United States, at 72% and 47%, respectively.!’
Despite these differences, the barriers to telemedicine adoption remained consistent, including
low reimbursement rates, restrictive policies, and limited training programs.3>>3 Furthermore, in
the U.S., ophthalmology and optometry services are covered under separate insurance plans, and
coverage may differ by insurance type (i.e., H.M.O., P.P.O., etc.) and across state lines, further
complicating access to eye care via telemedicine. Although the studies in our review mainly
focused on ophthalmology services, it is noteworthy that optometry services can also leverage
telemedicine. A literature review by Massie et al.>* highlights the possibilities such as
"comanagement" involving both an optometrist and ophthalmologist and standalone tele-

optometry services.

CONCLUSION

Our review demonstrates that telemedicine was well received by both patients and

physicians for eye care during the pandemic, suggesting that telemedicine is a catalyst for
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potentially enhancing and restructuring eye care delivery. Addressing technological limitations,
particularly in testing and imaging capabilities, is crucial for further improving the utilization and
effectiveness of telemedicine in eye care. More research is required to identify populations and
eye conditions/eye services that would benefit the most from telemedicine interventions.
Continued investigation is warranted to track evolving patient and physician perspectives
toward telemedicine in the post-pandemic era.>> Despite the overall positive sentiment during the
pandemic, significant organizational and systemic hurdles persist for the widespread adoption of
telemedicine for eye care.’®* COVID-19 transformed telemedicine utilization and the necessary
changes put in place during the pandemic are imperative to ensure the sustained implementation

of telemedicine in eye care.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 30
FUNDING
This work was supported by NEI grant ROIEY 030560 (X.J.), T32IR5216 from Tobacco-Related

Disease Research Program (X.J.), and unrestricted departmental funding from Research to

Prevent Blindness to the University of Southern California.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 31

References

1. Mahar JH, Rosencrance GJ, Rasmussen PA. Telemedicine: Past, present, and future. Cleve
Clin J Med. 2018;85(12):938-42.

2. Shaver J. The state of telehealth before and after the COVID-19 pandemic. Prim Care.
2022;49(4):517-30.

3. Hayhurst C. A turning point for telehealth: COVID-19 spurs rapid uptake of connected
care. Biomed Instrum Technol. 2020;54(4):242-50.

4. Gajarawala SN, Pelkowski JN. Telehealth benefits and barriers. J Nurse Pract.
2021;17(2):218-21.

5. Kalra G, Williams AM, Commiskey PW, Bowers EMR, Schempf T, Sahel J-A, et al.
Incorporating video visits into ophthalmology practice: A retrospective analysis and patient
survey to assess initial experiences and patient acceptability at an academic eye center.
Ophthalmol Ther. 2020;9(3):549-62.

6. Staffieri SE, Mathew AA, Sheth SJ, Ruddle JB, Elder JE. Parent satisfaction and
acceptability of telehealth consultations in pediatric ophthalmology: initial experience
during the COVID-19 pandemic. J] AAPOS. 2021;25(2):104-7.

7. Newman-Casey PA, De Lott L, Cho J, Ballouz D, Azzouz L, Saleh S, et al. Telehealth-
based eye care during the COVID-19 pandemic: Utilization, safety, and the patient
experience. Am J Ophthalmol. 2021;230:234-42.

8. Hakim N, Longmore P, Hu VH. Patient experience survey in a corneal service conducted

by remote consultation. Clin Ophthalmol. 2021;15:4747-54.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 32

10.

11.

12.

13.

14.

15.

16.

Chen EM, Andoh JE, Nwanyanwu K. Socioeconomic and demographic disparities in the
use of telemedicine for ophthalmic care during the COVID-19 pandemic. Ophthalmology.
2022;129(1):15-25.

Azarcon CP, Ranche FKT, Santiago DE. Tele-ophthalmology practices and attitudes in the
Philippines in light of the COVID-19 pandemic: A survey. Clin Ophthalmol.
2021;15:1239-47.

Capitena Young CE, Patnaik JL, Seibold LK, Kahook MY. Attitudes and perceptions
toward virtual health in eye care during Coronavirus disease 2019. Telemed J E Health.
2021;27(11):1268-74.

Mosenia A, Li P, Seefeldt R, Seitzman GD, Sun CQ, Kim TN. Longitudinal use of
telehealth during the COVID-19 pandemic and utility of asynchronous testing for
subspecialty-level ophthalmic care. JAMA Ophthalmol. 2023;141(1):56.

Law T, Cronin C, Schuller K, Jing X, Bolon D, Phillips B. Conceptual framework to
evaluate health care professionals’ satisfaction in utilizing telemedicine. ] Am Osteopath
Assoc. 2019;119(7):435-45.

Study quality assessment tools [Internet]. NHLBI, NIH. Available from:

https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools

Golash V, Athwal S, Khandwala M. Teleophthalmology and COVID-19: the patient
perspective. Future Healthcare Journal. 2021;8(1):e54-9.

Kang S, Raja L, Sim DA, Thomas PBM, Ezra DG. Telemedicine in oculoplastic and
adnexal surgery: clinicians’ perspectives in the UK. Br J Ophthalmol. 2022;106(10):1344—

9.


https://www.nhlbi.nih.gov/health-topics/study-
https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 33

17.

18.

19.

20.

21.

22.

23.

24.

Lelli GJ, Luo S, Liu Y, van Landingham SW. Telemedicine use by oculoplastic surgeons
during the COVID-19 pandemic. Telemed J E Health. 2021;

Assayag E, Tsessler M, Wasser LM, Drabkin E, Reich E, Weill Y, et al. Telemedicine
comes of age during coronavirus disease 2019 (COVID-19): An international survey of
oculoplastic surgeons. Eur J Ophthalmol. 2021;31(6):2881-5.

Kalra G, Commiskey PW, Schempf T, Williams AM, Bowers EMR, Waxman EL, et al.
Initial results and patient survey of virtual inpatient ophthalmology consultations during the
COVID-19 pandemic. Semin Ophthalmol. 2021;36(7):461-8.

Chen DA, Tran AQ, Dinkin MJ, Lelli GJ. Ophthalmic virtual visit utilization and patient
satisfaction during the COVID-19 pandemic. Telemed J E Health. 2021;

Armtz A, Khaliliyeh D, Cruzat A, Rao X, Rocha G, Grau A, et al. Telemedicina en
oftalmologia durante la pandemia de COVID-19: una experiencia piloto. Arch Soc Esp
Oftalmol. 2020;95(12):586-90.

Roan VD, Sun KJ, Carolina, Bheemidi AR, Iyer A, Singh RP, et al. Patient Satisfaction in
the Era of COVID-19: Virtual Visit versus In-person Visit Satisfaction. Optometry and
Vision Science. 2021;99(2):190-4.

Gerbutavicius R, Brandlhuber U, Gliick S, Kortiim GF, Kortiim I, Navarrete Orozco R, et
al. Evaluation of patient satisfaction with an ophthalmology video consultation during the
COVID-19 pandemic. Ophthalmologe. 2021;118(S1):89-95.

Summers Al, Kuo A, Zaback T, Loh AR, Brinks MV, Hribar MR. Pediatric ophthalmology
provider and staff attitudes and patient satisfaction in telehealth implementation during

COVID-19. Telemed J E Health. 2022;28(5):675-81.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 34

25. Conway J, Krieger P, Lisena Hasanaj, Sun L, Scharf JM, Odel JG, et al. Telemedicine
Evaluations in Neuro-Ophthalmology During the COVID-19 Pandemic: Patient and
Physician Surveys. Journal of Neuro-Ophthalmology. 2021;41(3):356—61.

26. Patel PN, Patel PA, Bhagat D, Chittaluru N, Bhatt H, Jager R, et al. Telemedicine for
retinal disease during the COVID-19 pandemic: Survey of the patient perspective.
Ophthalmol Ther. 2022;11(5):1925-36.

27. Iselin KC, Kaufmann C, Malata D, Bachmann LM, Power WJ, Quill B, et al. Telemedicine
service for keratoconus monitoring: Patient satisfaction and prospects for further
expansion. Telemed J E Health. 2022;28(11):1690-7.

28. Al Owaifeer AM, Al-Swailem SA, Al Dehailan AM, Al Naim A, Al Molhim MF,
Khandekar RB. Physician satisfaction with virtual ophthalmology clinics during the
COVID-19 pandemic: A tertiary eye care center experience. Cureus. 2022;14(4).

29. De Lott LB, Newman-Casey PA, Lee PP, Ballouz D, Azzouz L, Cho J, et al. Change in
ophthalmic clinicians’ attitudes toward telemedicine during the Coronavirus 2019
pandemic. Telemed J E Health. 2021;27(2):231-5.

30. Nagra M, Allen PM, Norgett Y, Beukes E, Bowen M, Vianya-Estopa M. The effect of the
COVID-19 pandemic on working practices of UK primary care optometrists. Ophthalmic
Physiol Opt. 2021;41(2):378-92.

31. Cohen MN, Ammar MJ, Mahmoudzadeh R, Salabati M, Gruver RS, Starr MR, et al.
Survey of vitreoretinal specialists in the United States regarding telemedicine during the

COVID-19 pandemic. Telemed J E Health. 2022;28(12):1817-22.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE

32.

33.

34.

35.

36.

37.

38.

Hobson S, Aleem IS, Bice MJ, Butt BB, Bydon M, Elder BD, et al. A multicenter
evaluation of the feasibility, patient/provider satisfaction, and value of virtual spine
consultation during the COVID-19 pandemic. World Neurosurg. 2021;154:e781-9.
Vosburg RW, Robinson KA. Telemedicine in primary care during the COVID-19
pandemic: Provider and patient satisfaction examined. Telemed J E Health.
2022;28(2):167-75.

Yadav D, Bhatia S, M. Ramam, Singh V, Khanna N, Sujay Khandpur, et al. Patient

perception and satisfaction with a smartphone-based teledermatology service initiated

35

during the COVID-19 pandemic at a tertiary care hospital in North India. Indian Journal of

Dermatology Venereology and Leprology. 2022;88:623-32.

Alhejily WA. Efficacy of telemedicine utilization for cardiac outpatients’ care during the
pandemic of COVID-19: A large center experience in the wave of the pandemic. Int J
Telemed Appl. 2022;2022:1-9.

Tozour JN, Bandremer S, Patberg E, Zavala J, Akerman M, Chavez M, et al. Application
of telemedicine video visits in a maternal-fetal medicine practice at the epicenter of the
COVID-19 pandemic. Am J Obstet Gynecol MFM. 2021;3(6):100469.

Rizzi AM, Polachek WS, Dulas M, Strelzow JA, Hynes KK. The new ‘normal’: Rapid
adoption of telemedicine in orthopaedics during the COVID-19 pandemic. Injury.
2020;51(12):2816-21.

Connolly SL, Miller CJ, Gifford AL, Charness ME. Perceptions and use of telehealth
among mental health, primary, and specialty care clinicians during the COVID-19

pandemic. JAMA Netw Open. 2022;5(6):€2216401.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 36

39.

40.

41.

42.

43.

44,

45.

46.

Koonin LM, Hoots B, Tsang CA, Leroy Z, Farris K, Jolly B, et al. Trends in the use of
telehealth during the emergence of the COVID-19 pandemic — United States, January—
march 2020. MMWR Morb Mortal Wkly Rep. 2020;69(43):1595-9.

Vongsachang H, Lagstein O, Boland MV, Repka MX, Kraus CL, Collins ME.
Telemedicine utilization by pediatric ophthalmologists during the COVID-19 pandemic. J
AAPOS. 2021;25(5):293-295.el.

Moss HE, Lai KE, Ko MW. Tele-Neuro-Ophthalmology Utilization, Availability, and
Attitudes: Update 1 Year Into the COVID-19 Public Health Emergency. Journal of Neuro-
Ophthalmology. 2022;43(1):40-7.

Aziz K, Moon JY, Parikh R, Lorch AC, Friedman DS, Miller JB, et al. Association of
patient characteristics with delivery of ophthalmic telemedicine during the COVID-19
pandemic. JAMA Ophthalmol. 2021;139(11):1174.

White-Williams C, Liu X, Shang D, Santiago J. Use of telehealth among racial and ethnic
minority groups in the United States before and during the COVID-19 pandemic. Public
Health Rep. 2023;138(1):149-56.

Pierce RP, Stevermer JJ. Disparities in the use of telehealth at the onset of the COVID-19
public health emergency. J Telemed Telecare. 2023;29(1):3-9.

Hsiao V, Chandereng T, Lankton RL, Huebner JA, Baltus JJ, Flood GE, et al. Disparities in
telemedicine access: A cross-sectional study of a newly established infrastructure during
the COVID-19 pandemic. Appl Clin Inform. 2021;12(03):445-58.

Elam AR, Sidhom D, Ugoh P, Andrews CA, De Lott LB, Woodward MA, et al. Disparities
in eye care utilization during the COVID-19 pandemic. Am J Ophthalmol. 2022;233:163—

70.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 37

47.

48.

49.

50.

51.

52.

53.

54.

55.

Darrat I, Tam S, Boulis M, Williams AM. Socioeconomic disparities in patient use of
telehealth during the Coronavirus disease 2019 surge. JAMA Otolaryngol Head Neck Surg.
2021;147(3):287.

Chao GF, Li KY, Zhu Z, McCullough J, Thompson M, Claflin J, et al. Use of telehealth by
surgical specialties during the COVID-19 pandemic. JAMA Surg. 2021;156(7):620.

Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness among older
adults in the United States during the COVID-19 pandemic. JAMA Intern Med.
2020;180(10):1389.

Weigel G, Ramaswamy A, Sobel L, Salganicoff A, Cubanski J, Freed M. Opportunities and
barriers for telemedicine in the U.S. during the COVID-19 emergency and beyond. KFF.
2020.

Bill tracking in US - HR 7573 (117 legislative session) - FastDemocracy [Internet].
Fastdemocracy.com. 2022.

Koma W, Cubanski J, Neuman T. FAQs on Medicare coverage of telehealth [Internet].
KFF. 2022.

Macariola AD, Santarin TMC, Villaflor FIM, Villaluna LMG, Yonzon RSL, Fermin JL, et
al. Breaking barriers amid the pandemic: The status of telehealth in southeast Asia and its
potential as a mode of healthcare delivery in the Philippines. Front Pharmacol. 2021;12.
Massie J, Block SS, Morjaria P. The role of optometry in the delivery of eye care via
telehealth: A systematic literature review. Telemed J E Health. 2022;28(12):1753-63.
Mehrotra A, Bhatia RS, Snoswell CL. Paying for telemedicine after the pandemic. JAMA.

2021;325(5):431.


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.10.25.24316160; this version posted October 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

TELEMEDICINE IN EYE CARE 38

56. Use of digital health tools in Europe Before, during and after COVID-19 Nick Fahy
Gemma A Williams COVID-19 Health System Response Monitor Network HEALTH
SYSTEMS AND POLICY ANALYSIS [Internet]. Available from:
https://iris.who.int/bitstream/handle/10665/345091/Policy-brief-42-1997-8073-

eng.pdf?sequence=1&isAllowed=y


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 1:

=
=
E Imitial database search
= (N=422)
E’
o
=
— Abstract screened for patient
E & physician
= perspective/attiitude
o (N=422)
& Full-text review of potentially
— eligible studies by 2
= independent reviewers
= (N=41)
Number of studies excluded
> from review due to not meeting
eligibility criteria
(N=17)
= Y
= Number of studies included in
,E this review
= (N=24)

PRISMA Flow Diagram


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 2:

INITIAL WAVE
March 2020-June 2020

D Lott @t al, 2021
Magra et al,, 2021
Arnte et al, 2020
Canway et al., 2021
mmmmﬂ:‘ll.. 2022

: Q H O : i
O : o o

2ND WAVE 4THWAVE (DELTA)
August 2020-October 2020 August 2021-December 2021

= Modenia &t al., 2023

& Kalra et al.,, 2021

« Gerbutaviclus et al,, 2020 JIRD WAVE/VACCINE STH WAVE (OMICRON)
= Kalra et al, 2030 October 2020-Apeil 2021 Jarwary 2022-December 2022
= Staffleri et al., 2021

= Golagh et al, 2021

» Newman-Casey et al., 2021

* Roan et al., 2021

= lselin et al., 2022 # Chen et a!.. 2023 .

e e il e « Lelli et al., 2022 No:sslucted studdies

+ Capitena-Young et al, 2021 + Al Dwaifeer et al., 2022

L

-

LR R R

Azarcon &t al., 2021
Cohen et al,, 2022
Hakim et al., 2021
Kang et al., 2021

« Patel et al., 2022

Timeline of Studies


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 3:

Patient Perspective

Moxenia et ml., 2023

Kalra ¢t al., 2021
Ceerbulavicius ef al,, 201
Stallicri et al., 2021
Crolaih et al., 2021
Mewman-Casey et al., 2021
Iselin et =l., 2022

Aormtz et al., 2600

Conway ¢t al., 2021
Hakim et ml, 20E1

Chen et al., 2022

Physician Perspective

Armls ot al,, 20207
Kang et =l., 2021
Lelli et ml., 20022

Al Craaifeer et ml., 2021

o

Satisfaction Forest Plot

Satisfaction of Telemedicine

314

b=l

o Satisfaction

-

=

o5t
L
5%
E2%
L
T
-
B3
G
-
bR
-
M
DilMrG
] 80 L] 100


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 4:

Physicians

Patients

Benefits
s Beneficial triage tool
o SafeReduces COVID-19 Exposure

Concerns

» Not preferred for
routine care

« Low reimbursement

rates

o Limited to
established/Tollow-
up patients rather
than new patients as

noted by physicians

Benefits
» Convenient
» Timesaving
* [mproves access lo
care

Concerns
» Lack of ancillary testing (visual acuity,
intraocular pressure, fundus
photographs, ocular coherence
tomography, etc.)
e Technical 1ssues (Internet connectivity)
o Lack of access to/comfort with
appropriate equipment
Concerns about misdiagnosis
Difficulty establishing rapport

Benefits & Concerns


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 3:

Kalra et al., 2020
Stallieri et al., 2021
Arnte et al., 2020

Iselin et al., 2022

Patient Perspective

Patel et al., 2022

Assayag ot al., 2020
Capliena Young et al., 2021
D Lott el al., 2021

Arnte et al., 2020

Azarcon et al., 2021

Coben el al., 2022

Physician Perspective

I'Em:lg el al., 2021

Lelli et al., 2022

Future Use Forest PLOT

15

20

Future Use of Telemedicine

71%
L]
65%
-
67%
574
L]
5%
L]
6%
-
67%
2
51% -
[}
L] al 50 2] 0]

%e Considering Future Use

Ta%

Q5%

100


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

Figure 6:

‘Was a sample size justification, power de ion, or variance and effect
Was the participation rate of eligible persons at least 50%7 umunwmm

Yes
3 (12.5%)

CD, NB, Na Yas
7(20.2%)  ©(25.0%)

6A: Participation Rate 6B: Sample Size Justification

Quality Assessment - Top Two Issues


https://doi.org/10.1101/2024.10.25.24316160
http://creativecommons.org/licenses/by-nc-nd/4.0/

